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Abstract:
The customer role is crucial in agile information systems development (ISD). There is, however, a scarceness in
research on how this role is enacted, and how its practice influences project outcome. In this longitudinal case study, an
agile ISD project is followed with a particular focus on the customer organization’s participation, aiming to contribute
to the understanding of how customers influence agile ISD projects. The data analysis follows a process tracing
approach, a case study method where one aims to identify the causes and outcomes of any kind of process through the
rigorous analysis of qualitative data. The analysis of the case shows that the low completion of the initial project
requirements was caused by over-scoping and by an immature customer. Further, the customer’s acceptance of the
outcome was caused by the agile practices introduced in the project. These helped to create a high customer’s sense of
responsibility for the outcome, which worked as a mediator towards a positive acceptance of the delivery. The study
contributes a mechanism for why agile projects may still be successful in light of low delivery. It is also a first case
study in the information systems field explicitly using a process tracing approach.
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1. Introduction
Agile software development approaches are common, if not dominating, in information systems project management
practice these days. Among the stakeholders in agile projects, the customer has a prominent role as the provider of
requirements and domain knowledge to the development team. In the original agile approaches, for instance Extreme
Programming [1] or Scrum [2]. The customer is often envisioned as a single person representing the client’s interests,
being available for the developers to specify and prioritize requirements as well as being an on-site domain expert. In
recent practice, particularly as we aim to scale agile methods to many geographically distributed and specialized teams
within one project, the customer is often not a single person, but a team or organization of people with the responsibility
of providing requirements and quality control [3][4].
The formulation of the Agile Manifesto [5] is mostly a developer-oriented perspective on how to do software
development projects, so the developers’ practices are in focus, and the customer role is under-specified in the concrete
methods. Also in research, the role has not been focused much, but we do know that it is a difficult role to fill, with
practitioners enjoying it and exploring a variety of approaches [3]. At the same time it has been observed that customers
struggle with the role, leading to project risks [6][7].
Agile software development has become mainstream, and given that customer collaboration is crucial and understudied,
it is necessary to establish more knowledge about what effects customer collaboration performance have on the
outcome. What are the mechanisms involving customers that enable or inhibit progress and success in agile software
development projects? It is the purpose of this article to search for some answers to this question, and to study this, we
have analysed qualitative data from a two-year development project, where the customer’s performance has had
significant effect on the outcome. To get valid conclusions about causes and effects, we have chosen to follow a process
tracing case study methodology [8], i.e., a research method where one in a rigorous manner analyses qualitative data to
identify mechanisms at work, observed through chains of events, and through this explain the outcome of a case from
its particular contingencies.
The outcome of the analysis shows why the outcome of the software development project, in the context of overscoping and immature customer, still has acceptance from the customer. The answer is that the agile software
development methodology, with its communication practices, gradual requirements specification, and continuous
delivery, combined with important events in the project increases the customer’s sense of responsibility for the
outcome, and further causes an acceptance of a low completion of initial requirements. An additional main contribution
of the article is that it constitute a first example of how to use process tracing as a research method in information
systems and project management research.
The paper is organized as follows: We start with a section on the customer role in agile methods (section 2), motivating
the research question, and then continue with a presentation of the particular case study method called process tracing
(section 3). After a short presentation of the data collected in this longitudinal study (section 4), we go on with the
analysis (section 5), providing examples of how we have used process tracing to explain the mechanisms at work. In a
discussion (section 6), we summarize the findings and implications for theory on customer collaboration before we
conclude (section 7).
2. The customer role in agile software development projects
An early summary of customer collaboration practice in general is found in a grounded theory study by Martin et al. [3].
They present a number of de-facto roles occurring in customer teams, and in addition, a collection of established
customer practices providing value to the development project. In another grounded theory study, Hoda et al. [6]
document how projects struggle with lack of customer involvement, identifying causes for this as well as consequences.
They also identify a number of “undercover strategies” practiced for increasing customers’ involvement, contingent on
the project factors.
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Some authors have a focus on other aspects of agile methods than the customer role per se, but has findings related to
the customer, for instance Ramesh et al. [7] who show that lack of customer competence and lack of customer
concurrence imply risks in agile requirements engineering. This is an observation also made in a study by Conboy et al.
[9]. A couple of studies emphasize how missing domain knowledge on the developer side causes misunderstanding of
requirements provided by the customer [10][11]. Lately there has been attempts to facilitate customer participation in
requirements work and decision making suggesting new approaches, techniques, and tools [12]-[15].
There is, so far, not any conclusive studies that the resource demanding customer practices suggested in the Agile
Manifesto actually deserve the merit they are given. However, one source of evidence for the necessity of wellfunctioning customer collaboration is all the research conducted on user participation in software engineering. The user
role is not the same as the customer role, but users have the domain understanding and can also assess usability and
quality of the resulting products of a development project. Two meta-studies conclude on solid grounds that
user/customer participation and/or involvement have positive impact on system success [16][17]. Notice that both these
studies include work on customer collaboration in software engineering in their collection of studies. One of the studies
includes a collection of user or customer participation practices found in software engineering projects, documenting a
large variation on how user participation is managed [16]. Abelein and Paech’s [16] meta-study identifies main factors
that influence the value of user participation, and human aspects related to user involvement (psychological ownership)
and trust are considered important. Siddique and Hussein [18] looks at success criteria for agile projects as seen from
the supplier’ side, and brings forth the continuous and collaborative supplier-customer assessment of project status as
instrumental to success. Worthwhile mentioning is also Nuotilla et al. identification of stakeholder participation and
involvement as a main challenge in public domain projects [19]. Another trend supporting the importance of customer
collaboration in software development, is in the general project management literature where we now find research that
identifies relational contracts combined with good owner-contractor collaboration as factors that contribute to project
success [20]-[22].
In a longitudinal case study Bano et al. [23], continuing the previously mentioned meta-study [17], they aim to
understand more deeply how user satisfaction, indicating system success, evolves as the contingencies of the project are
changing [23]. This kind of deeper analysis of how the theoretical mechanisms contributing to project outcome play out
in a particular project, and further how the mechanisms interact, is not found in the research on customer collaboration.
Such studies will potentially help to strengthen and adjust existing theories as well as bringing in new perspectives on
what makes customer collaboration successful. In the case study presented here, these mechanisms are the main study
object, as we identify mechanisms in place in a particular project organization, and analyse how these actually
contribute to the outcome of the project.
3. Process tracing case studies
The use of case study research is well accepted in both information systems and software engineering research [24][26]. It is a research approach that allows us to get a deeper understanding of theoretical concepts, and in a domain
where it is difficult to do valid quantitative studies, the case study is helpful also for theory development. In the domain
of customer collaboration in agile software development several of the mentioned studies in the previous section are
case studies ([3][6][10][11]).
McLeod et al. [27] focus on longitudinal case studies in software development. They discuss relevant issues for
longitudinal research in the domain, for example, access to the case organization during the whole data collection period
and collection of data from many sources, representing multiple perspectives. Dubé and Paré [28] have assessed the
level of rigor in a large collection of information systems case studies, and found varying rigorous strength. As a
consequence, they give recommendations as to how higher rigor could be ensured. In particular, they mention better
documentation of data collection and analysis processes.
In political science, there has lately been attempts to formalize case study approaches that aim to understand causes of
events and processes. Beach and Pedersen [29] provide an overview of such methods dividing them into three
categories, comparative methods, congruence methods, and process tracing. The last one, process tracing, is
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particularly relevant in cases where you have longitudinal data, and aim to understand what mechanisms work
throughout the lifespan of the case, and how they influence the outcome of the process going on inside the case. As
such, it matches well with longitudinal studies of software development projects, where one aims to find out what
happened, why it happened, and what the consequences were.
Beach and Pedersen [8] describe in detail their perspective on process tracing, and their approach has also been
followed in this case study. They see process tracing as a method where a researcher can make strong within-case
inferences about why an outcome came about. What were the initial states of a process, what were the events during a
process, and how did causal mechanisms at work in the particular domain, contribute to create the outcome? As every
case will have its own features and mechanisms in place, the method is a single-case study method. It is essential to note
that we are talking about causality in the form on “X caused Y”-propositions, not correlations between variables as
often seen in quantitative studies.
Process tracing opens for both deductive and inductive studies. The case may contribute to science by using existing
theoretically knowledge, and try to give deeper explanations on how this theory works. But there is also an option to
establish new theoretical concepts and statements, verified by good data and analysis, presenting novel causal
mechanisms. Often, a process tracing study will have elements of both [30].
Central in process tracing is the concept of a mechanism, which is understood as “an agent or entity that has the
capacity to alter its environment because it possesses an invariant property that, in specific contexts, transmits either a
physical force or information that influences the behaviour of other agents or entities” ([31]; in [8]). Beach and
Pedersen [8] maintain that in the single-case context a mechanism is deterministic, i.e., the effects it produces occur out
of necessity in the specific context of the case. Finally, it must be noted that a mechanism is to be seen as something
that works on the whole case, and may have some non-trivial complexity relating to variables and causes. It may,
however, consist of parts or sub-mechanisms that by metaphor can be seen as “toothed wheels” and “bolts” help to
bring about the total effect of the overall “machine” or mechanism.
The analysis in process tracing is based on qualitative data. This can be whole documents, interviews, or even only
single statements in an interview or from a meeting’s minutes. These chunks of data will through the analysis gain
status as evidence. For this to happen, the data must be related to the context and the hypothesized mechanisms, and
seen to be relevant for the argumentation. Collier et al. [32] have named evidence in this understanding by the term
causal process observations (CPOs).
Identifying the right hypotheses about mechanisms is a challenge, and is depending on theoretical and practical
knowledge of the domain under investigation. For example, there could be traces of evidence that relate to a particular
explanation from theory, and this would be a starting point for making hypotheses or identify parts that may be included
in a hypothesized mechanism. (Sub-)mechanisms explicitly stated or strongly suggested in the data are also candidates.
Arguments in process tracing is rooted in Bayesian logic, where one assign a priori probabilities to statements given no
evidence, and then estimate posteriori probabilities based on updating from the use of conditional probabilities relating
hypothesis and evidence [8]. This is done in a qualitative manner in process tracing, where conclusions are based on
qualitative assessments of the strength of evidence and its power to confirm or disconfirm hypotheses. Van Evera [33]
suggests that one categorizes the Bayesian arguments for or against a particular hypothesis into four types, straw-of-thewind test, smoking-gun test, hoop tests, and double-decisive tests. A straw-of-the-wind test is an application of evidence
to strengthen or weaken a hypothesis, but neither at the level of confirmation nor disconfirmation. Smoking-gun tests
allow us to strongly confirm a hypothesis, whereas the opposite evidence would not disconfirm the hypothesis. Hoop
tests allow us to disconfirm a hypothesis if needed evidence is missing, but not strongly confirm it if the evidence is
there. Finally, double-decisive tests are when evidence allows us to confirm one particular hypothesis and disconfirm
the rest. Although these categories can be helpful one should be aware that they really can be seen as a division of a
continuum with two dimensions, one dimension being the confirmatory power of evidence (because evidence is unique
to a hypothesis), and the other dimension being the disconfirmatory power of evidence (because certain evidence is
needed to confirm a hypothesis).
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Beach et al. [8] emphasize rigor in process tracing, and by that meaning, among others, sources of hypotheses,
documentation of evidence sources, prior assessments hypothesis strength, specifications of what kind of evidence one
needs for a test to be passed, and documentation and argumentation for the strength of applied evidence. It is
challenging to describe all of this at a sufficient level within the space limits of a journal article. Qualitative case studies
are by nature demanding to present. However, we will here try to give a convincing exposition of the studied case and
the conclusions drawn.
4. The case story and the data
The customer organization of this study has existed for more than 100 years. The last 20 years the company has
changed from being mainly involved with services within one particular business domain to be engaged in two related
business domains. The old domain (domain O) is rather static, and there are few changes in the domain, whereas the
new domain (domain N) is still growing and new approaches and solutions to the business are still developing. The
company has a central office in a main, Norwegian city C1, as well as regional offices all around the country. To avoid
identification of the organization, respondents and other stakeholders, the description is here kept at an abstract level,
but maintaining essential features of the project itself.
The service provided is complex and needs planning before delivery. The company some years ago identified a need for
better computer support for their field personnel. The field workers wanted faster access to information, a standardized
way of behaving towards customers, and automated documentation of the services provided. Other aims were to present
themselves to their clients with a uniform behaviour and being able to collect better statistics about the clients and the
market. They conducted an internal process for specifying needs, and an external consultant (A1) was engaged in
process modelling for activities to be supported by the final tool. The resulting document was an informal requirements
analysis.
During spring 2015, tenders were invited for a 20 months long, 3.0 million Euro software development project. The
company has a significant, internal Information and Communication Technology (ICT) department, but they do not
have the capacity to run such ISD projects. A small/medium-sized software development company won the bidding
process. The contract was formulated as a hybrid contract with three production deliveries, but applying a Scrum
process with monthly, intermediate test releases throughout the project. The contractor has its main site in another
Norwegian city C2, and a second site in a third city (C3). Both sites were involved in the project. Consequently, we got
a distributed project with development teams at two sites, and the company at a third geographical site.
The project started in September 2015, focusing on functionality for domain N. In the first sprints, focus was on going
from the specified needs in the informal requirements document with its process models to describe epics and user
stories for the domain N in parallel with initial software development. A1 had a significant role in this work together
with functional designers at site C3. The customer role was realised by a product owner group that consisted of
representatives for both domains, as well as a constituted product owner who lead the group.
During the first six months it became clear that the management for domain N was not satisfied with the solutions for
service delivery planning, and the manager took over for the deputy that had participated in the product owner group.
The project’s contract, due to lacking progress and continuous discussion about changed requirements, was changed
into an agile contract in the start of 2016. Simultaneously, A1 was released from the project, and consultant A2 was
hired by the company. A2 had experience with agile project practices, and took an internal project manager role. The
project also started the development of epics and user stories for domain O during spring 2016. A2 initiated changes to
the delivery practice into a continuous, Kanban-like delivery process. Production releases should be delivered every
month, as well as bi-weekly releases for testing.
Ten months into the project, they had spent most of the funding for the domain N, but solutions for service delivery
planning (main functionality of the system) were not accepted. The intention was now to focus on domain O, but
resources were also in the continuation spent on completing domain N. The project was extended with a few months.
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During fall 2016, a client for the field workers in domain N was tested in production with positive responses on the
users’ behalf, even though domain N’s main office was dissatisfied because it did not match their ideas of how the
business processes should be. Initial functionality was delivered for domain O, as well as documentation of epics and
user stories for prioritized functions in that domain. Expectations on the company’s side were reduced, but they still
trusted that there would be a significant amount of useful functionality at the project’s end date. In November 2016, a
report stating that with current development speed less than half of the first priority features of the system could be
delivered within the project time. The company representatives in general did not seem to a serious extent to be critical
to the project process and the contractor, and still had fairly high expectations.
The project was prolong until the end of 2017, when the project went into maintenance status. During that period, not
many significant changes happened to the organization of the project. One person in domain N was from late 2016
partially assigned responsibilities to participate in developing services related to the customer’s own clients’ planning
and accounting of production. Functionality for this was delivered in 2017. Functionality regarding plans for customer
interaction in domain O was also delivered during 2017. The customer’s way of relating to the contractor did not
change much, even though variants of how to handle requirements were tried and shifted out. They maintained a good
cooperation towards the end of the project.
The data from this project are from the whole project period, and are mainly of four types, interviews, meeting minutes,
status reports, and meeting observations. The bulk of the data are from the two first categories, and in particular the
interviews have more explanatory power.
The 27 semi-structured interviews were done starting in March 2016 and continuing with some longer breaks up until
October 2017. The interviews lasted from 40 minutes up to an hour. Ten of the interviews were done with three
members of the developer teams, two of them in city C2, a software architect and a test manager, and one in city C3, a
functional architect (designer). The rest of the interviews (17) were with the company’s project representatives, located
in city C1. The roles of the these interviewees were a product owner, the internal project manager, two business domain
middle managers, the project owner (the Chief Information Officer (CIO), the leader of the local ICT department), two
ICT department developers, and two domain specialists. The topic of the interviews was all the time on project progress
and the reasons for events and outcomes of the project. In the last eight interviews we also talked about the effect of
agile methods and customer-contractor communication in the project. All the interviews were conducted by this
article’s author. We also have data in the form of documents with minutes from project manager meetings (a total of 80
meeting minutes), steering groups (22), work group meetings (15), and retrospectives (25). In addition we have had
access to project status reports produced from June 2015 up to and including September 2017 (21 reports). Finally, we
have six observation protocols from a graduate student, who was taking notes at retrospective meetings in the start of
the project up until March 2016. The student then moved on to collect data from a different case, irrelevant for this
study.
5. Analysis
What makes this project particularly interesting was the fact that the customer more than a year into the project was
informed that they would get less than 50% of their initial first priority features, and at the same time was not very
critical to the contractor’s work. Instead of a situation where the parties would play a blame game, the customer and the
contractor seem to have been in agreement to make the best out of the situation. So we have a conjunctive outcome o
that we want to explain here, formulated as o = o1 ˄ o2 where o1 = “< 50% delivery” and o2 = “accepting customer”.
What is it with this particular project that has caused this seemingly contradictory situation? Can we find the
mechanism behind o by identifying events and their consequences related to the customer’s participation in the project?
5.1 Generating mechanism hypotheses
Establishing which hypotheses one wants to test in process tracing is one of the challenges of the method. Guidelines
say that we could look for potential hypotheses in theory, and try to match these with observations found in the data.
For example, there may be statements in interviews that actually try to explain causalities. Other empirical reports on
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similar topics, and the researcher’s own experience and knowledge of the domain may also provide starting points for
hypothesis generation. Thus, we can identify potential candidates for mechanism parts, which may in the end be
combined to provide a complete explanation. In this work, candidate hypotheses originate from statements in the
interviews as well as other empirical studies and theoretical knowledge about relations between variables and system
success.
A rigorous start would be to first use data to verify the outcomes o1 and o2. There is a strong smoking-gun evidence that
o1 is true based on the report that actually states this. Later support of this is that at towards the project’s end we find
that only requirements regarding information presentation and data consistency control has been delivered to domain N,
missing support for field work. In domain O information presentation and only parts of the complex field work support
are delivered. This is far below the initial specification. As for o2 = “accepting customer”, this would have a comparably
small prior probability (P(o2|o1)) in this case. But there is smoking-gun evidence found as the customer in the
contractual change actually took most of economic responsibility for the slow project progress. Other supporting
evidence is this sentence about the CIO found in a project status report about midways in the project: “It was especially
nice that the CIO [the customer’s CIO] dropped in to say hello to the [the contractor’s] team, and said that they [the
customer] were satisfied with the work done.” A successful hoop test to support an alternative to o2 would need
evidence that showed that the customer at some time has tried to place economic and legal responsibility on the
contractor. This is not found, so o2 is considered to be verified. After this verification of the main outcomes, it would be
interesting to establish the mechanism that results in o = o1 ˄ o2 even in a situation where the probability of o2 given o1
(P(o2|o1)) is small.
An standard process tracing approach for developing the mechanism that explains the case is to try to verify parts that
would have to go into that mechanism, and then try to construct a complex mechanism where these parts work together.
The parts we can hypothesize being at work in this case are related to those variables shown to contribute to success in
systems development projects [34]. A requirement is also that we in fact have qualitative data enabling us to analyse
these variables. The focus of this research was on the customer role, so we have chosen the customer’s capabilities and
behaviour, the contractor’s capabilities and behaviour, the technological complexity of the system, the project
management practices including user participation and communication practices, and finally project scoping as
important variables to study. We will in the analysis describe the sub-mechanisms that has been in play in this case, and
finally construct a complete mechanism from those partial mechanisms.
5.2 Sub-mechanism 1: Over-scoping and customer capabilities cause low delivery
In this section, there is an analysis of what actually lead to low delivery, i.e., o1. First, there is an analysis of possible
causes, and then an analysis on how they interact to create a low degree of project completion.
The most visible evidence that scope size has had an impact on outcome comes from the re-estimation report produced
towards the end of 2016. This report itself is a CPO on outcome o1, indicating that the hypothesis h1=”Initial project
over-scoping caused o1” needs to be tested. An argument for over-scoping is that the project consisted of two equally
sized parts. At the time of the re-estimation report there had been progress for domain O, and almost half of the project
period still was left. Then, if adequately scoped initially, at least 50% of the total scope, i.e., all of domain O, and in
addition the accepted functionality for domain N, would be expected to be delivered. This is considered a double
decisive evidence that supports h1 as part of the explanation for over-scoping. We have no clear cut explanations as to
why the project was initially over-scoped, but lack of understanding of technological and organizational complexity
could be one, in combination with inadequate funding to the project. In an interview, a respondent mentioned high
expectations on the possibility to integrate off-the-shelf software in the solution as a possible cause.
The customer or user’s ability to provide sufficient support to the development team in a system development project
has been critical in many instances, and lack of participation and engagement in the project reduces system success [35].
In this case, there is lots of evidence pointing towards insufficient customer participation. There are two main reasons
for this: immaturity or lack of experience in the organization when relating to system development projects, but also
low capacity for contributing to the project. This leads to the proposal of hypothesis h2 = “Low customer capability
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caused o1”. A statement from a contractor interviewee early in the project is clearly indicating this: “…one thing to talk
about is process competence - process and maturity with regard to develop IT systems. I would say that they are rather
immature with regard to developing IT systems. They don’t seem to have good heuristics about how behave as customer
in relation to a contractor, for instance on being able to deliver the domain knowledge, to ensure that one has resources
available for long enough time, and that your willing to organize a set up for participation that facilitates the process to
run together with us.”
To prove this relation it is important to search in data for CPOs and events that gives a causal chain from low customer
maturity to o1. CPO-s that could support this chain, would report on low management support, conflicting priorities,
unengaged users, missing understanding of the project goals, etc.
There is additional evidence, besides the statement above, which strongly supports the fact that the customer had low
capability to handle this kind of projects, but only for domain N and the customer’s ICT department. Domain O defined
their goals clearly, for instance, by having described established business processes that they will support. They also
have given very high priority to the project, by assigning qualified personnel to work 100% as customer representatives.
When it comes to evidence regarding domain N, they have since the start of the project to the last few months got clear
messages about their participation. This is visible in the project management meeting minutes from the beginning of the
project and even 5 months before the end we find in a document: “The project is still not sufficiently prioritised in the
domain N department”. The middle manager of domain N who was responsible for the domain’s participation was
more critical to the way the project was run overall, but also he admitted that resources was not sufficient: “So we may
also be criticized for not having invested enough in the project, that we did not have enough personnel to ensure
quality.” Priorities were not the only problem for domain N, as unsettled business processes lead to a situation where
consultant A1 and the contractor’s requirements team focused on the field workers’ current practices. The initial focus
on user needs obviously have support in the literature on information systems development. However, the users’
immediate need was obviously in conflict with the intention of the main office’s wish to establish new business
processes and to support those instead. This lead to continuous disagreements about requirements, and finally domain N
did not accept the solution for field support.
The customer’s ICT department also had a significance role in this project, as they were responsible for the databases
and API-s for accessing the data. They seem to have delivered the needed solutions only partially or after repeatedly
being pushed for response. There is a constant focus in meeting minutes on the need for the ICT department to prioritize
the provision of APIs to the project. Particularly towards the end of the project, this becomes visible in the data, both in
interviews and minutes. This is mainly a priority issue, as the consultant A2 expressed: “Even though they do
understand agile, it has not really been understood that they actually must assign resources to this. They blame it on
priorities; that business management requires things that they have to give priority.”
The contrast to department O is pronounced. In interviews, their participation is praised both in terms of resources
assigned and their ability to respond constructively. One interviewee said, “The work that has been done by domain O
and those who have participated there has been fantastic, and there we have indeed come a long way”.
The maturity of the contractor is known to be a main factor in system success. This is for instance the perspective taken
in the Capability Maturity Model (CMM) [36], and in models that suggest approaches to leverage an agile team’s
maturity [37]. There were some traces of dissatisfaction with the contractor in the later interviews. For example, the
consultant A2 expressed that they are not working in an agile manner. They also continued work with user stories and
epics of parts of the system that were supposed to be postponed. The contractor did probably not have the most mature
agile team, but there no evidence that lack of contractor maturity caused o1. On the other hand, the contractor seemed to
have processes that to some extent match recommended processes for developing own maturity [37], suggesting
awareness of the organization’s need to improve.
The last factor looked at is technological complexity. There is not much evidence in the data that the technology was
too difficult to handle for the contractor or the ICT department. There was some discussions regarding the data
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organization that were solved after some negotiations. In addition a third party service provider was slow at responding
to requests for APIs to their services, but these issues also seem to have been solved.
When it comes to the causality, of course over-scoping in itself is an important cause for low delivery. In addition, there
are three main observations regarding domain N and the ICT department. First, they have had a lack of resources to
participate well in the process. Second, there has been conflicting priorities, and finally, the business processes were not
settled for domain N.
Thus, the customer’s immaturity contributed to reducing the amount of finished functionality in addition to the effect of
over-scoping. Large parts of the solutions that was made in the start of the project was in the end not accepted by
domain N due to disagreement on requirements within domain N. This obviously contributed to low delivery. Lack of
internal resources in the domain lead to inability to define new business processes in time, and because of conflicting
priorities, representatives for domain N did not participate in or was not prepared in planning meetings. Dissatisfaction
with lacking prioritisation was repeatedly expressed in minutes from retrospective meetings. As the main office did not
contribute enough, the contractor relied on information from domain N’s field workers. Requirements thus were often
in conflict with the main office’s wishes, and postponement of prioritization lead to little work to do for the system
developers, making them unproductive in addition to having made the wrong solution. A quote showing the project’s
lack of agreements and communication within domain N, was when one representative from the contractor said about a
manager in domain N: “He was included because he had strong opinions about things, in requirements work or in
development, and then he suddenly said «This is not how it should be». And this happened after some of his
subordinates in fact had given their support for this solution.” Another event that shows lacking priorities in action was
a superior manager’s prioritization of a business report, causing the domain N representative to be unprepared for
planning meetings (if at all participating).
The data also verifies that the ICT department’s ability to provide the APIs to the databases in time has caused delays in
the project. An issue that also was mentioned frequently, was delays in deployment of tested solutions into production.
This was evidently caused by low capacity in the ICT department. A quote from several meeting minutes summarize the
ICT department’s lack of capacity: «Lacking capacity to handle changes and new challenges in the ICT department is a
high risk».
5.3 Sub-mechanism 2: over-scoping and a customer with lacking capabilities, combined with agile project
management practice causes customer sense of responsibility
In a case study focusing on reasons for too large scope, Bjarnason et al. [38] identify several sources of over-scoping in
the project, the most prominent cause being the continuously changing requirements. In their case, approaches like agile
cross-functional teams, continuous prioritization, and gradual detailing of requirements were applied, and were shown
to be helpful strategies for managing over-scoping in the project. The case in this article also has an agile approach to
project management, and also what may seem like a positive outcome of the project, making it similar to Bjarnason et
al.’s case. Bjarnason et al. refers to the concept of “communication gap” between developers, requirements workers,
and the customer, and suggest that the agile practices reduce the communication gap and thus creates acceptance for
less than expected delivery.
This may suggest the sub-hypothesis “The agile project management approach facilitates outcome o2 in the context of
over-scoping and customer with lacking capabilities” for further analysis. Still, even though acceptance may be an
outcome, there is a lack of understanding of how agile project management may contribute to acceptance. What are the
mediating mechanisms? Closing of communication gaps is one of the goals and effects of agile methods, and it was
obtained in the case in this article as well. However, it is not sufficient as mediating variable to explain acceptance.
Why do closed communication gaps cause satisfied customers? As a sparking clue to how this analysis should proceed
one of the interviews said “if you have a common responsibility to deliver as much as possible, then you will become
more interested in the process, and you see what is the best way to go”. This suggests that the agile practices in our case
in fact may have caused higher trust between customer and contractor, leading to a higher acceptance of own
responsibility for the outcome of the development process. In light of this, it is suggested that o3 = “customer sense of
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responsibility” could be a mediating variable towards acceptance of the outcome. In the remaining of this subsection,
we will try to verify the sub-hypothesis h3 = “The agile project management approach facilitates outcome o3 in the
context of over-scoping and customer with lacking capabilities”.
There are several clues showing that the customer has had a large sense of responsibility. For instance, after domain N’s
insufficient participation in the initial stages of the project, combined with a growing understanding of the complexities
of their original requirements, a change of contract was initiated by the CIO of the customer. This changed the project
from a fixed price hybrid project to an agile project with continuous delivery and with less focus on initial requirements.
The customer in this manner took most of the cost relating to unsuccessful progress. At the same time, an internal
project manager (A2) with long-time agile experience was hired to support the initial product owner who had little
experience with IT projects. The agile project manager championed continuous delivery even more, and iterations were
cut down to two weeks. In addition, requests for dedicated support in the project owner group were sent both to domain
O and domain N. Domain O delivered one person 100%, which was a success. Domain N dedicated less in terms of
work hours, but appointed a person who supported with domain knowledge related to a specific functionality (control of
complex production data). This data control functionality was delivered to domain N towards the project termination,
and this was considered a minor success in the project. The customer gradually assigned more and more resources to the
project, responding to the contractor’s requests for domain knowledge and consistent requirements prioritization.
The causes for the sense of responsibility we have observed in this project could be other than the agile project
management practice. For example, it could be that the customer organisation could have a high sense of responsibility
for the outcome from the start, causing them to invest more in the project than initially planned when problems
occurred. To validate the hypothesis here, that the project management practice actually was causal here, we need data
that shows how agile practices have changed the overall sense of responsibility of the customer organisation.
A first observation is that the communication practices of agile methods have been instrumental in this, even though a
fixed price contract was initially in the foundation of the project management practice. From the start, frequent meetings
were held, always in a cordial atmosphere; most meeting minutes throughout the project report that project
communication is good. In the minutes it is also evident that the contractor from very early pointed at the insufficient
and inconsistent participation of domain N. Internal representatives in the project confirms this in the early interviews.
As normal in agile development projects, domain knowledge and precise specifications of the requirements were also
issues in communication. Early on it became clear that the requirements were not well specified, which again lead to
many change requests in the project. Negotiations on change took much time, which had consequences for progress:
“Last year there was a lot of standoffs about change. We had to decide how to handle the changes, which not
necessarily need to be handled in an agile manner. But then you must negotiate on each change, so I suggested we left
the perspective that change was unwanted, and instead consider it wanted. How can we make this, and not spend a lot
of time on deciding if this is a change.”
One communication practice that build trust in the contractor was the monthly demo meetings that showed the progress
of the project, allowing the whole organisation to reflect and propose improvements. Many showed up at these
meetings, contributing to a well-rooted project in the customer organization. Other straw-in-the-wind evidence suggest
that the contractor got a high trust with the customer, leading to respect for their opinions, and further to an
understanding of own responsibilities in the project. Communication in the O domain seemed to have been particularly
successful. The domain O single contact point said: “I have very good collaboration with them, and I must say I’m
surprised about how fast they grasp my domain and understand how it works, so I’m very impressed. So I think this
collaboration works fantastic.” A representative from the contractor in C3 expressed: “The other thing we did to make
things work, is that he [the domain O expert] has been here weekly on fixed days, and we have been in C1 and worked
together. We have a very close collaboration, because we have been a lot together. We have done social things
together, so it has been very good.”
Agile communication practices did cause the change to an agile contract, and with that, also established more focus on
continuous work with requirements and delivery. The agile practice of gradual requirements work seem to have
contributed to a better understanding of the customer’s own role. One domain O specialist said: “They continuously
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force us to be precise in our requirements. And we were not really aware of our needs beforehand, so that is positive.”
Finally, the practice of continuous delivery has helped the customer representatives to understand the value of own
participation. In domain N, the successful delivery of production data control was a result of continuous improvements
based on user experiences: “We have adjusted that model quite a lot, because one has got a lot of feedback from those
who have tested it.” The gradual inclusion of new functionality, also lead to an understanding of poor data quality in the
customer’s own databases, initiating processes to improve their data as a means to better the value of the delivered
software.
5.4 Sub-mechanism 3: low delivery and customer sense of responsibility causes customer acceptance
To finalize our analysis we need to continue the development of the sense of responsibility variable and see how it
causes the customer’s acceptance of the outcome, and verify the sub-hypothesis h4 = “low delivery and customer sense
of responsibility causes customer acceptance” or shortly stated “o1 ˄ o3 causes o2”. Several statements from interviews
contribute to the verification of the sub-hypothesis: For example,e project manager/product owner A2 said “I believe
that without the dedicated specialists in domain O, then they would not have been close to the solution they now have
on the field client. It is absolutely necessary. I think that has more of an influence than the contract.” A developer said:
“We have instead worked with real priorities and what is important. The trust has been deciding for the outcome.” The
middle manager of domain N said: “We have been realistic, so to the extent that they do this to ensure quality in what
we get, then that is the most important thing.” The statements are isolated, perhaps by themselves not enough to prove
that the customer’s sense of responsibility that mainly creates the acceptance of the outcome. But then again, following
a Bayesian logic, would it be probable that other hypotheses could lead to the statements above and many other similar
statements? For example, would we have observed these statements regardless of the project management approach
and/or with a sense of responsibility not influenced by agile practices? A yes to that question is hardly defendable. The
conclusion is that the sub-hypothesis is verified.
The complete mechanism showing the causal links between variables is given in Figure 1. The arcs connecting the
causal links represent Boolean and-operators, also indicating how the three sub-mechanisms verified in the analysis
work.

Figure 1 The complete mechanism leading to a software development project with low delivery, but an accepting customer
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6. Discussion
The case presented in this study has two interesting outcomes: o1 = “< 50% delivery” and o2 = “Accepting customer”.
Often o1 would lead to the negation of o2, with consequential discussion of blame, negotiations of economic
responsibility, etc. But here o1 and o2 co-occur. As we have documented in the analysis, the causes for o2 in the light of
o1 is an agile project management approach, leading to a sense of responsibility on the customer side which again leads
to acceptance of the final outcome. Figure 1 summarizes the mechanism at work in the project, focusing on important
contingencies in the project. Events occurring as an outcome of the described mechanism, and that have been
particularly significant to obtain o3 = “customer sense of responsibility” and further o2 = “Accepting customer” are:
1. Change of contract from fixed-price to agile (spring 2016);
2. Hiring consultant A2 to work as a product owner (spring 2016);
3. Change of project management approach towards more continuous delivery (spring 2016);
4. Repeated requests from the contractor about more contributions from customer (whole project period);
5. Customer assigning local domain experts with clear responsibilities to the project (early fall 2016).
The case study here verifies observations on the value of developer-customer communication in ISD [39], but also
indicate a more precise cause for why communication can be important, namely making the customer aware of the
competencies expected from themselves to make the project successful. It is also an example that partially matches
Bjarnason et al.’s finding that agile methods contribute to a shared acceptance of the lack of delivery due to overscoping [38].
The concept “customer sense of responsibility” thus represent a theoretical contribution in the understanding of how the
customer may respond to agile information system practices. The sense of responsibility is a mediating variable that
brings about a higher chance for acceptance of the final result and also seems to result in more engagement and
contribution in the project during the development project.
The process tracing methodology applied here is an attempt to use qualitative data to establish truths about single cases.
Like quantitative methods, it is not infallible, but in light of existing theories and previous empirical findings, other
researchers’ interpretation of the qualitative data most likely would support an explanation model similar to the one
presented in Figure 1. Some links are not as strong as other, parallel to significance levels in numerical studies. But in
this case the causal links must be considered to be strongly verified. Process tracing has not been tried out in
information systems research before, and in this article we have documented how it can be used and further how it can
contribute to an increased understanding of the information systems development field. It is particularly interesting that
it, as in this case, has the potential to both verify existing theory as well as contributing with new theoretical concepts
and relations.
In a case study on a medium sized ISD project, where you analyse system success, data is personal and sensitive for the
respondents. Project failure and success may be attributed to persons who have no wish to be public persons. The
researcher may need to anonymize not only persons, but also the project, and even the domain of the project. This is a
challenge also observed by Milne and Maiden in analysis of power relations in requirements engineering [40]. In this
article, even the business domain is anonymised, perhaps reducing the validity and usefulness of the study. Privacy has
been prioritized, and the analysis has been presented at this abstraction level to ensure that the anonymity of
respondents.
For the practitioner side, the presented story further adds to the evidence that all stakeholders, and in particular the
customer itself, need to be aware the customer’s particular responsibility for a project to be successful. Problems
encountered in the cooperation need to be handled with flexibility and competence. The case illustrates that if there are
obvious and early problems with the requirements in a fixed price ISD project, quickly changing to an agile approach
may be an approach to reduce conflict levels and support a delivery that still can be considered successful.
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7. Conclusion
In this case study we have seen how particular features of an ISD project have contributed to the outcome of the project.
The process tracing method as applied gives us an insight into how one could use established theoretical knowledge and
established empirical findings together with own empirical data to understand how the events and mechanisms in an
ISD project actually influence the outcome. The concrete result is a mechanism for variables and outcomes valid in the
particular case. Within this model, a significant contribution is the importance of the concept “Customer Sense of
responsibility” as a mediator of the effects of agile project management practices. For project management practice, this
study suggests an approach to explaining project outcomes in light of initial contingencies, project events, and their
interactions. In particular, we have observed that participation in an ISD is demanding for a customer, and the
customer’s maturity level and other competencies should be in focus to ensure project success. This case study confirms
that weak customer competence can be alleviated by abiding to agile practices, as these practices may bring about a
mutual understanding of the project among the stakeholders.
Qualitative case studies are based on the researchers’ interpretation of data as well as being problematic to generalize.
So any theoretical ideas would be preliminary. In this case, it is the idea that “customer sense of responsibility” is a
human aspect, alike to user involvement and trust, that contributes positively to system acceptance. To further validate
the findings of the case, one needs additional case studies with agile customers. Such studies could aim to investigate
the generalizability of the causal relations and the total mechanism found in this case, including the usefulness of the
“customer sense of responsibility” as a theoretical concept. In the long term, quantitative studies aiming to verify this
and other general theoretical mediators of customer effects in agile ISD should be conducted.
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